ABSTRACT
InTRODUCTIOn
Fever of unknown origin (FUO) is defined in children as fever >38.3°C (101°F) at least once per day for ≥8 days with no apparent diagnosis after initial outpatient or hospital evaluation that includes a detailed history, thorough physical examination, and initial laboratory assessment (1) . However, TA which presents with FUO is a rare presentation in children. In the literature, a four-year-old case with fever and decreased pulse rate diagnosed via computed tomography angiography and a seven-month-old girl with fever, irritability, high acute phase indices diagnosed with coronary artery, thoracic and abdominal aorta abnormalities mimicking Kawasaki disease have been reported as the etiological factors for FUO (6, 7) . TA is a chronic vasculitis involving the large vessels. At diagnosis, ischemic symptoms are usually related to the affected vessels (2) . In this case report, we describe an 11-year-old girl diagnosed with TA in order to emphasize that this vasculitis should be considered in patients examined for FUO.
CAsE REpORt
An 11-year-old girl presented with fever persisting for one month despite antibiotic treatment for 14 days and periumbilical pain for a week. She had lost 10 kilograms within the last two months.
On admission, her body weight percentile was under 3, while her height was between 25th and 50th percentiles. Her body temperature was 38,4°C and pulse rate was well palpated at regular rhythm on both arms. No bruit was audible on the neck, chest or abdomen and blood pressure was 115/75 mmHg (<95p/95p) in the right arm, 110/70 mmHg (<95p/95p) in the left arm. There was no pathologic finding in the systemic evaluation except the abdominal tenderness. All the biochemical examinations including immunoglobulin levels and complements were within normal limits. C-reactive protein was 14.9 mg/dL and erythrocyte sedimentation rate was 140 mm/h. Blood and urine cultures and viral serological tests for hepatitis B, C, Human immunodeficiency virus, Epstein-Barr virus, cytomegalovirus all yielded negative results. To determine the cause of fever, chest X-ray, abdominal ultrasonography (US), echocardiography and ophthalmologic examination were performed, but all were unremarkable.. Autoimmune antibodies or tumor markers failed to reveal the cause of fever. No additional features were detected in peripheral smear or bone marrow examination. The patient's fever, abdominal pain and elevated acute phase reactants persisted for 14 days after admission. After exclusion of infectious diseases, malignancy, systemic lupus erythematosus (SLE) and systemic juvenile idiopathic arthritis (JIA), and the other types of vasculitis were considered in the differential diagnosis.
Because of abdominal pain and fever, branches of the abdominal aorta and renal arteries were evaluated with Doppler US to exclude polyarteritis nodosa. Thickening of vessel walls was observed in the proximal 4-5 cm segment of the superior mesenteric artery (SMA). Due to thickening of SMA walls in addition to fever and abdominal pain, carotid Doppler-US was performed on suspicion of TA. The carotid Doppler-US showed a thickening in the aorta and the left carotid artery wall. Whole-body magnetic resonance angiography was performed which showed diffuse thinning in the right main carotid artery, left main carotid artery and left internal carotid artery (Figure 1 ).
The case was diagnosed with TA based on the findings of fever, abdominal pain, elevated levels of acute phase reactants, specific findings in Doppler-US and whole-body magnetic resonance angiography. Based on the angiographic findings, stent placement in SMA was discussed with interventional radiology team. They decided not to place a stent as the blood flow was normal. Corticosteroid and azathioprine treatments were initiated with acceptable response. As acute phase reactants began to rise while tapering corticosteroid dose, azathioprine was switched to methotrexate at a dose of 20 mg/m 2 / week without any symptom and stable laboratory findings at 8th months of follow-up. 
DISCUSSIOn
Collagen tissue diseases are seen in 9% of the cases with FUO and most frequently with JIA and SLE (3) . Takayasu arteritis is included in the etiology of FUO, which is more common in young women, and generally in the third and fourth decades of life (4, 5) . Takayasu arteritis is a chronic, autoimmune, granulomatous, inflammatory disease of the aorta and its major branches at their origin. Diagnosis of TA is challenging in the early phase of the disease (2, 5) . In review of the literature, one-third of the patients with TA present with clinical features of vascular sequelae rather than active vasculitis such as abdominal pain, hypertension, headaches, fever, weight loss and vomiting (5, 8) . Abdominal pain may result from ischemia or vascular pain due to the local inflammation (9) . Superior mesenteric artery involvement in TA is rare in children and only a few studies have been reported. One of them was a 7 year-old girl, with type III TA, in whom involvement in the thoracic descending aorta, abdominal aorta and/or renal arteries without any involvement in the branches of the aortic arch was seen (10, 11) . If stenosis is the cause of abdominal pain in the mesentery, recent studies have highlighted percutaneous angioplasty as an effective method to treat stenosis triggered by primary vasculitis (12) . However, angioplasty was not required in our case.
Diagnostic criteria of TA, were established at the EULAR/Pediatric Rheumatology International Trials Organization (PRINTO)/PRES meeting in 20101 (13) . Mandatory criteria included angiographic abnormalities of the aorta and/or its branches, in addition to one of the following: pulse deficit or claudication, blood pressure discrepancy, bruits, hypertension, and increased acute phase reactants (14) . In our case, mandatory criteria were fulfilled in addition to high acute phase reactants. Doppler US was generally used in adult patients with TA and imagining of the common carotid and proximal subclavian arteries may show arterial wall thickening and luminal narrowing and may provide complementary information to magnetic resonance angiography about hemodynamics (15) . Our case suggested that carotid Doppler US may also be helpful in the diagnosis of children with TA.
In conclusion, TA should be kept in mind as a rare cause of FUO and associated abdominal pain may be related to the involvement of SMA. High index of suspicion is needed and early Doppler-US and angiographic examinations should be considered for TA in children with FUO even in the absence of typical findings of TA including pulselessness, hypertension, blood pressure discrepancy between four extremities.
